INTRODUCTION {#sec1-1}
============

Dental specialty is often exploited with heavy didactic and clinical content, which exerts heavy stress on students and demands long hours of study and practice. At the same time, dental practice requires high levels of concentration and dexterity which could be affected by a number of factors including the mental, psychological, and physical status of the dentist.\[[@ref1]\] The quantity and quality of sleep could be detrimental on the person\'s quality of life and ability to function, especially for those practicing high physically and mentally demanding professions such as dentistry.

A normal person needs approximately 8 hours of sleep every night to perform daily activities efficiently and maintain good health.\[[@ref2]\] Sleep deprivation influences many aspects of a person\'s life, and it is often associated with poor judgement, disturbed mood, high stress, anxiety, and reduced achievement.\[[@ref3][@ref4][@ref5]\] Although reported sleep disorders in adults tend to increase with age, young people often suffer from lack of sleep during their school and college years.\[[@ref6][@ref7]\] A meta-analytic review showed that sleepiness, sleep length, and sleep quality are all negatively related to school performance in children and adolescents and that the effect was the strongest for sleepiness, followed by sleep quality and sleep duration.\[[@ref8]\]

In the past few decades, many studies have concluded that self-reported short sleep duration, poor sleep quality, late bed and rise times, and irregular sleep schedules are negatively associated with academic performance of students in different populations and academic levels.\[[@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] Most of these studies concluded that students with low sleep quality or disturbed sleep are subjected more to psychological disorders and academic tardiness or even failure.\[[@ref1][@ref6][@ref14][@ref15][@ref16][@ref17][@ref18]\] Some studies showed that students\' academic performance was affected by the time students went to bed and the time they woke up rather than the total time spent in bed.\[[@ref1][@ref10]\]

Most dental students seem to experience sleeping problems that might affect their academic performance as well as their physiological and psychosocial characters. Studies to investigate sleep quality among dental students, in specific, and its effect on their academic performance and practice is lacking.\[[@ref1][@ref19]\] Thus, the aim of this study was to investigate, using an objective measure, the sleep quality of dental students at various academic levels, and to assess whether there is an association between their sleep pattern and academic performance.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was held in the female campus of the College of Dentistry in Riyadh Colleges of Dentistry and Pharmacy. The study was registered and approved by the college\'s ethical committee and research center in full accordance with the world medical association declaration of Helsinki. The participation in this survey was voluntary and anonymous. All the students before their participation in the study provided a written informed consent.

Questionnaire design {#sec2-1}
--------------------

A self-reported questionnaire was used to measure sleep-related variables and academic performance. A clear explanation of the aims of the study and the student consent was included on the first page of the questionnaire. The questionnaire included questions on demographics, sleep quality index, and academic performance.

To evaluate students\' sleeping habits, the Pittsburgh sleep quality index (PSQI) was used. The PSQI is a twenty-four-item self-rated questionnaire developed to quantify sleep quality and alarm doctors of the necessity to further assess subjects with symptoms of sleep problems. The questionnaire measures seven components of sleep quality and produces a universal score ranging from 0 to 21, with greater scores indicative of poorer quality, and a cut-off score above 5 indicative of poor sleep quality.\[[@ref20]\]

Students were asked about their sleep habits and how satisfied they were with their sleep. School performance was measured by the self-reported grade point average (GPA).

The questionnaire was first distributed to a pilot group of students from different levels to obtain feedback on the clarity and readability of questions.

Population and sample {#sec2-2}
---------------------

The population selected for this study was all female undergraduate dental students from level two to level 12 (a total of 1160 students). Level-one students were excluded from the study because they do not yet have a GPA. Questionnaires were distributed by hand to all students at the beginning of the first semester in the 2014--2015 academic year, data collection took 3 weeks, and a reminder was sent to all students before the end of the third week to ensure a maximum response rate.

Seven hundred and seventeen students accepted to participate. Any questionnaire with missing data was excluded. A total of 546 undergraduate female students were finally included. Students were classified into two groups according to their academic level: The non-clinical group, including 391 students from level two to level seven, and the clinical group, including 155 students from level eight to level 12.

Data analysis {#sec2-3}
-------------

Data from all questionnaires was encoded first into an excel sheet. An equation was formulated to calculate the global sleep score for each participant as well as the average sleep time for all students. Data were then analyzed with standard statistical software (SPSS, Statistical Package for the Social Sciences, version 22, Chicago, IL, USA). Data was presented as frequencies, percentages, and means ± standard deviation (SD). Categorical data was compared using Chi-square test, the correlation test was used to study the association between GPA and PSQI score for different levels, and the analysis of variance (ANOVA) test was used for analyzing the continuous variables. The results were considered statistically significant when *P* ≤ 0.05.

RESULTS {#sec1-3}
=======

The response rate of the questionnaire was 62%. Out of the 546 students included in the study, 354 (64.8%) students described their sleep as good or very good whereas the remaining 192 students (35.2%) described their sleep as bad or very bad.

PSQI scores ranged between 0 and 21 with an average of 7.6 ± 3.396. Three-hundred and ninety six students (72.5%) had scores of more than 5 indicating poor sleep quality. There was no significant difference between the mean sleep score of the non-clinical group (7.6 ± 3) and clinical group (7.6 ± 3) (*P* = 0.89).

The mean number of sleep hours at night for all students was 5.85 ± 1.853. The number of students who slept 8 hours or more at night was only 115 (21.1%) out of the 546 students. The Chi-square test compared the number of students who slept ≥8 hours in the nonclinical group with those in the clinical group. There was no significant difference between both the groups (Pearson Chi-square = 2.187a; *P* = 0.139).

GPAs were correlated with PSQI scores. In general, GPA had a significant negative weak correlation with PSQI scores (Pearson correlation = −0.194, *r*^2^ = 0.038, *P* = 0.001). This indicates that students with lower sleep score (ones who sleep better) achieved a significantly higher GPA. Moreover, the clinical group showed a stronger negative correlation (Pearson correlation = −0.351, *r*^2^ = 0.123, *P* = 0.001) \[[Figure 1a](#F1){ref-type="fig"}\] than the nonclinical group (Pearson correlation = −0.134, *r*^2^ = 0.018, *P* = 0.08) \[[Figure 1b](#F1){ref-type="fig"}\].

![Correlation between PSQI scores and GPA (a) in nonclinical level students and (b) in clinical level students.](JISPCD-6-296-g001){#F1}

PSQI scores were further divided into three categories: Poor sleep quality (≥8), border sleep quality (6--7), and good sleep quality (≥5).\[[@ref21]\]

As shown in Table [1a](#T1a){ref-type="table"}, [b](#T1b){ref-type="table"} and Figure [2a](#F2){ref-type="fig"}, [b](#F2){ref-type="fig"}, ANOVA tests revealed a significant difference in the mean GPA between the three groups in both the clinical and nonclinical groups. The good sleep quality group had a higher GPA than the border sleep quality group, and the border sleep quality group had a higher GPA than the poor sleep quality group (*P* = 0.008 and 0.003, respectively).

###### 

ANOVA examined GPA relation with the 3 sleep quality groups in non-clinical students

![](JISPCD-6-296-g002)

###### 

ANOVA examined GPA relation with the 3 sleep quality groups in clinical students
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![Mean plot GPA vs. sleep quality groups. (a) Non-clinical level students; (b) clinical level students.](JISPCD-6-296-g004){#F2}

DISCUSSION {#sec1-4}
==========

Dental specialty exerts heavy stress on students and demands long hours of study and practice, which might exaggerate the poor quality of their sleep.\[[@ref16]\] A previous study on dental students investigated the association between sleep habits, in terms of sleeping time and wakefulness and academic performance.\[[@ref1]\] In the current study, the PSQI was used as a specific objective measure of sleep quality. This index was developed and validated by Buysse *et al*.\[[@ref20]\] and has been used in many studies and among different populations.\[[@ref15][@ref16]\]

In the current study, a high percentage of students described their sleep as good or very good. Similar results were reported by Valic *et al*.\[[@ref1]\] and Serra-Negra *et al*.\[[@ref19]\] On the other hand, the PSQI scores showed that almost 73% of the students scored more than 5 which indicates poor sleep quality; this result was slightly higher than a study conducted on Sudanese medical students which revealed that 61.4% of the students had bad sleep quality.\[[@ref22]\] High percentage of students in this study seems to be unaware of their poor sleep quality which concur with results of previous studies on other student populations.\[[@ref17][@ref21]\]

Moreover, the results of the current study revealed that only one-fifth of the students slept for an average of 8 or more hours, which is the expected normal sleep duration.\[[@ref2]\] Serra-Negra *et al*.\[[@ref19]\] showed similar results where 20.8% of students slept an average of 8 hours or more. The average number of sleep hours among all students was almost 6 hours, which is similar to that reported in different undergraduate student populations.\[[@ref3][@ref19][@ref23]\]

The association between poor sleep quality and academic performance was explored in this study. Because dental schools students have a different study rhythm in the clinical years in comparison with the nonclinical years, the relationship between sleep quality score and academic performance was examined separately for each group. Although a significant negative correlation between PSQI scores and GPA existed in both groups, the negative correlation was stronger among clinical students. Dental studies and practice, especially in the clinical years, require high levels of concentration, cognitive performance, and motor dexterity. Poor sleep quality or sleep deprivation can affect performance negatively.\[[@ref18][@ref24]\] Moreover, poor sleep quality and daytime sleepiness reduce levels of attention, elevate level of anxiety, affect cognitive performance, and may impair memory and decision making,\[[@ref4][@ref5][@ref24]\] which could be a contributing factor for the stronger negative association between sleep quality and academic performance in the clinical years.

In light of the evidence presented in this study, the poor quality of sleep among dental students can be considered an alarming condition that might affect their academic performance as well as their health. This issue needs further investigation.

There are two limitations that must be taken into consideration when interpreting the results of the current study. The study was carried out in a female dental college. Further studies that include both female and male students can provide better generalization of the results and comparison between the genders. The GPA was self-reported so the reporting depended completely on the student\'s honesty. However, the voluntary and anonymous participation in the study would make dishonesty in this matter a remote possibility. Self-reported GPA was considered as a reliable measure for academic performance in many similar studies.\[[@ref1][@ref3][@ref6][@ref16]\]

CONCLUSIONS {#sec1-5}
===========

Based on the findings of this study, dental students in general have poor sleep quality, which may be unknown to them. It can also be concluded that sleep quality plays a significant role in the academic performance of dental students, especially in the clinical years. Students should accustom themselves to a healthier sleep pattern to enhance their academic performance and avoid related health and psychological hazards.
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